interpret female calling during intergroup encounters as a form of territorial behavior. Perhaps the authors can provide altogether more quantitative analyses of female behavior during intergroup encounters. (3) In the first paragraph of the discussion the authors restate their observation that females were more active in pair relationship maintenance. Can they explain how 'more active' in a pair relationship translates into evolutionarily relevant behavior? The question I'm grappling with is about the biological relevance/consequence of females' greater activity? Does it mean anything in a tit-monkey relationship if one member is more active? What is the outcome of greater female activity and most importantly, do males whose females are most 'active' in the pair-bond also provide the greatest service? Minor comments P=page, L=line Title: Since the correct terminology seems to be that 'males provide services', as is used in much of the manuscript, it's short form is better captured as 'males provide' instead of 'males serve', although this is a semantic suggestion. P1L7 Change 'is rare' to 'are rare' since these are two concepts; also later i.e. 'their maintenance' instead of 'its maintenance'. P1L32 Please, provide an example for pair living without pair bonding (following your definition P2L31) in a primate. I understand the value of differentiating pair living and pair bonding, but the problem I see lies with the definition of the pair bond as a 'long-term affiliative relationship between a male and a female'. This definition includes, for example, pair living species who live in dispersed pairs. It is hard to argue that, for example, fork-marked lemurs don't maintain 'affiliative long-term' relationships, although they forage separately and would certainly fall on the 'weak-end' of the spectrum of a pair bonded species. However, partners often stay together for a 'long-time' and when they meet, they interact affiliative. Thus, despite the dispersed pair status they still maintain 'affiliative long-term' relationships. P2L64 You state a female can participate in territorial defense as a form of mate guarding. In addition to defense as a form of mate guarding, I suggest she can also engage in territorial defense to protect resources. P2L67 Define 'long-term' and/or give some examples of known pair bond durations from wild titi monkeys, preferably from the studied population. Since long-term is a relative term, which moreover probably depends on a species' longevity and life history, it would be good to have some idea what time frame you have in mind when you use 'long-term'. P2L68 Either a direct measure of 'strong' is provided or the term should be deleted. Given that a quantitative measure of pair bond strength is part of the current study it seems unnecessary to use a qualitative description here that says very little. Effectively, most if not all social relationships primates form are 'strong', because dependence and investment in social relationships is a hallmark trait of the order. P2L78 Add article before Peruvian Amazon to read 'the Peruvian Amazon'. P3L79 Delete 'the' before 'other'. P3 L83 Insert an article before north-eastern Peruvian… to read 'the north-eastern Peruvian… P5 L163 I don't understand why rainfall is included in the list of variables with a clear impact on pair-bond strength, if shortly after this statement 'season' is shown to have no significant effect? Either some information is missing here, or it should rather read that infant presence and group size but not rainfall/season had a clear impact on pair-bond strength. Please, clarify if 'rainfall' and 'season' are intended to be synonymous? P5 L166 Clarify what is meant with 'season'? P6 L191 How was encounter initiation defined and systematically identified in the field? P7 L218 It is stated that males responded 'stronger' than females to playback duets. What was the 'stronger' response? How was this measured? What is the biological relevance of a 'stronger' response? As it stands the statement is vague. P8 L268 In my opinion, it would be more adequate and consistent with conclusions to describe male behavior as ''…males provide territorial defense and infant care". P8 L268 I think the authors neglect part of their data that supports the 'resource-defensehypothesis' such as female participation in intergroup encounters (co-chasing, calling). Perhaps the authors can rethink their conclusion to include aspects of resource-defense in addition to male-service.
Decision letter (RSOS-191489.R0) 18- Sep-2019 Dear Ms Dolotovskaya,
The editors assigned to your paper ("Males serve, females pay: a recipe for pair bonds in a Neotropical primate?") have now received comments from reviewers. We would like you to revise your paper in accordance with the referee and Associate Editor suggestions which can be found below (not including confidential reports to the Editor). Please note this decision does not guarantee eventual acceptance.
Please submit a copy of your revised paper before 11-Oct-2019. Please note that the revision deadline will expire at 00.00am on this date. If we do not hear from you within this time then it will be assumed that the paper has been withdrawn. In exceptional circumstances, extensions may be possible if agreed with the Editorial Office in advance. We do not allow multiple rounds of revision so we urge you to make every effort to fully address all of the comments at this stage. If deemed necessary by the Editors, your manuscript will be sent back to one or more of the original reviewers for assessment. If the original reviewers are not available, we may invite new reviewers.
To revise your manuscript, log into http://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been appended to denote a revision. Revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you must respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". Please use this to document how you have responded to the comments, and the adjustments you have made. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response.
In addition to addressing all of the reviewers' and editor's comments please also ensure that your revised manuscript contains the following sections as appropriate before the reference list:
• Ethics statement (if applicable) If your study uses humans or animals please include details of the ethical approval received, including the name of the committee that granted approval. For human studies please also detail whether informed consent was obtained. For field studies on animals please include details of all permissions, licences and/or approvals granted to carry out the fieldwork.
• Data accessibility It is a condition of publication that all supporting data are made available either as supplementary information or preferably in a suitable permanent repository. The data accessibility section should state where the article's supporting data can be accessed. This section should also include details, where possible of where to access other relevant research materials such as statistical tools, protocols, software etc can be accessed. If the data have been deposited in an external repository this section should list the database, accession number and link to the DOI for all data from the article that have been made publicly available. Data sets that have been deposited in an external repository and have a DOI should also be appropriately cited in the manuscript and included in the reference list.
If you wish to submit your supporting data or code to Dryad (http://datadryad.org/), or modify your current submission to dryad, please use the following link: http://datadryad.org/submit?journalID=RSOS&manu=RSOS-191489
• Competing interests Please declare any financial or non-financial competing interests, or state that you have no competing interests.
• Authors' contributions All submissions, other than those with a single author, must include an Authors' Contributions section which individually lists the specific contribution of each author. The list of Authors should meet all of the following criteria; 1) substantial contributions to conception and design, or acquisition of data, or analysis and interpretation of data; 2) drafting the article or revising it critically for important intellectual content; and 3) final approval of the version to be published.
All contributors who do not meet all of these criteria should be included in the acknowledgements.
We suggest the following format: AB carried out the molecular lab work, participated in data analysis, carried out sequence alignments, participated in the design of the study and drafted the manuscript; CD carried out the statistical analyses; EF collected field data; GH conceived of the study, designed the study, coordinated the study and helped draft the manuscript. All authors gave final approval for publication.
• Acknowledgements Please acknowledge anyone who contributed to the study but did not meet the authorship criteria.
• Funding statement Please list the source of funding for each author. Dear Dr. Dolotovskaya, I have received the reviews from two leading experts in the field of primate monogamy, and you will find their comments below. As you will see each raised some important points that I believe are crucial for you to address. For example, although Reviewer 1's comments are rather brief, they raise some very insightful points about the framing of your data and the general interpretations that follow. These are quite substantial and I believe you will need to give these careful thought as you work to address them. On the other hand, Reviewer 2's comments were more detailed, raising several points that also must be addressed, but are likely to be addressed more easily. I particularly agree with their point that additional clarity in your description of your metrics will enhance the manuscript. With this in mind, I would like to invite you to revise your manuscript to address these points satisfactorily.
All the best Alex Ophir Associate Editor, RSOS Reviewers' Comments to Author:
Reviewer: 1 This paper adds a significant amount to the literature in its detailed account of pair interactions in seven groups of wild titi monkeys.
My comments are primarily regarding the framing and interpretation of the data. A "pair bond" is a psychological construct, and the authors do a good job of distinguishing animals that may display pair bonds from those that are merely pair living. However, they then continue to make what I believe is an unnecessary distinction between pair bond maintenance and territorial defense. The pair bond itself is maintained by a number of behaviors and emotional responses, including affiliation, proximity maintenance, separation distress, and stress buffering -as well as by exclusion of potential rivals. How is male territorial defense not just another behavioral mechanism for pair bond maintenance? As such, I don't think that the framing of "which sex invests more in the pair bond" is really the crucial question -but rather, what differing behaviors does each sex use to maintain the bond?
Another issue of framing is use of the term "pair bond strength". In this paper, the authors are using % time in proximity as a proxy for "pair bond strength". But -they have so much more. If they want a real measure of pair bond strength, they could use a variable reduction method to combine their multiple measures (proximity, grooming, territoriality etc.). As currently presented, I believe that the term pair bond strength is not warranted.
There are several other statements that I think need to be made a bit more carefully. For instance, pg. 6, lines 185-186, "However, females were more active in the relationships." The method of analysis you chose suggested that males and females were equally active, so I don't think you can make this statement. On pg. 7, lines 222-223, the sentence "females invested most heavily in grooming males during the period of infant dependency", is also not supported by your analysis. The directionality of grooming changed after the birth of infants, but it seems like a) both pair mates reduced time grooming, and b) males reduced time grooming more than females. The statement on pg. 7 makes it sound like females increased grooming post-birth.
Another issue is that throughout, the large body of work on pair bonding and infant care in titi monkeys by Mason and Mendoza is not well-cited; many of their papers could significantly contribute to the view of titi monkey pair bonding and parenting presented here.
Reviewer: 2
General comments
(1) The evaluation of pair-bond strength is potentially impacted by the presence of a lactating infant. This may have implications for data presented: Brown's index data indicated females were more active in relationships. However, can the authors exclude that the greater active part of females was perhaps addressing the infant and not the male? The authors explain that males carry infants from an early age, thus is it possible that Brown's index data needs to consider and distinguish female-male dyads where males were and weren't carrying a lactating infant? It would strengthen the authors' argument if they could show quantitatively that the greater activity of females was not related to maintaining the female-offspring bond but rather the female-male bond.
(2) Data on intergroup encounters would benefit from greater clarity. First, overall sample size for encounters was surprisingly small with only 21 encounters witnessed across 7 study groups over 14 months (7 months in 2017; 7 months in 2018)! The overall encounter rate in the population was with 0.0076 enc/h (n=2750.8 observation hours across 7 groups) very low. Such low rate in itself contradicts the assumption of a significant service males could provide to females with encountering neighboring groups/individuals. The low encounter rate generally undermines the assumption and biological relevance of encounters for resource defense. Second, of observed encounters, fewer than half (42.8%) could be attributed to male initiation whereas for the majority of encounters initiations remained unknown. Given that the authors never saw a female initiate an encounter it seems unlikely that all unattributed encounters could have been initiated by females, but can it reasonably be excluded that perhaps some may have been initiated by a female? From the data presented, it seems premature to assume that males more than females initiate encounters. In this context, it remains unclear what 'initiation' really meant? Often, intergroup encounters between primate groups are characterized by agonistic interactions between neighboring individuals, which is a more straightforward measure of 'service' or 'defense' that if performed by a male would lower a female's burden since it is associated with some form of 'risk', i.e., risk of injury. Using 'initiate' rather unspecific leaves a wide spectrum of possible behaviors including behaviors of low cost, such as, for example, making the first move towards a neighboring group, and if so of equally low 'service' to a female. Moreover, in only 19% of encounters was a male seen chasing, which again seems to highlight the low-risk and thus low-service quality of male's primary engagement in intergroup encounters. Third, not all study groups were seen to engage in encounters (i.e., groups 4 & 5 are not listed in S3). Perhaps the authors can clarify if the lack of encounters in groups 4 and 5 was a result of incomplete data collection or if intergroup encounters are not observed in all titi monkey groups and thus may be condition dependent? Fourth, can the authors clarify what 'join' meant in behavioral terms, which is mentioned on P6 L193? It is such vague description that the biological relevance of the category remains unclear. Fifth, while male chasing is quantified co-chasing of a male and female is not. However, this is potentially important data needs to be reported. Co-chasing data rather supports the resource defense hypothesis as it is under this hypothesis that both male and female are expected to engage in territorial behavior. However, the authors seem to neglect data supporting the resource defense hypothesis. Sixth, females seem to have been engaged in intergroup encounters with calling. However, also this information/data is not quantified or properly reported? If calling is the main behavior females use to engage with neighboring groups than this should be given the same quality as male encounter behavior. How many encounters were witnessed in which a female was calling? Similar to my previous argument, I would interpret female calling during intergroup encounters as a form of territorial behavior. Perhaps the authors can provide altogether more quantitative analyses of female behavior during intergroup encounters.
(3) In the first paragraph of the discussion the authors restate their observation that females were more active in pair relationship maintenance. Can they explain how 'more active' in a pair relationship translates into evolutionarily relevant behavior? The question I'm grappling with is about the biological relevance/consequence of females' greater activity? Does it mean anything in a tit-monkey relationship if one member is more active? What is the outcome of greater female activity and most importantly, do males whose females are most 'active' in the pair-bond also provide the greatest service?
Minor comments P=page, L=line Title: Since the correct terminology seems to be that 'males provide services', as is used in much of the manuscript, it's short form is better captured as 'males provide' instead of 'males serve', although this is a semantic suggestion. P1L7 Change 'is rare' to 'are rare' since these are two concepts; also later i.e. 'their maintenance' instead of 'its maintenance'. P1L32 Please, provide an example for pair living without pair bonding (following your definition P2L31) in a primate. I understand the value of differentiating pair living and pair bonding, but the problem I see lies with the definition of the pair bond as a 'long-term affiliative relationship between a male and a female'. This definition includes, for example, pair living species who live in dispersed pairs. It is hard to argue that, for example, fork-marked lemurs don't maintain 'affiliative long-term' relationships, although they forage separately and would certainly fall on the 'weak-end' of the spectrum of a pair bonded species. However, partners often stay together for a 'long-time' and when they meet, they interact affiliative. Thus, despite the dispersed pair status they still maintain 'affiliative long-term' relationships. P2L64 You state a female can participate in territorial defense as a form of mate guarding. In addition to defense as a form of mate guarding, I suggest she can also engage in territorial defense to protect resources. P2L67 Define 'long-term' and/or give some examples of known pair bond durations from wild titi monkeys, preferably from the studied population. Since long-term is a relative term, which moreover probably depends on a species' longevity and life history, it would be good to have some idea what time frame you have in mind when you use 'long-term'. P2L68 Either a direct measure of 'strong' is provided or the term should be deleted. Given that a quantitative measure of pair bond strength is part of the current study it seems unnecessary to use a qualitative description here that says very little. Effectively, most if not all social relationships primates form are 'strong', because dependence and investment in social relationships is a hallmark trait of the order. P2L78 Add article before Peruvian Amazon to read 'the Peruvian Amazon'. P3L79 Delete 'the' before 'other'. P3 L83 Insert an article before north-eastern Peruvian… to read 'the north-eastern Peruvian… P5 L163 I don't understand why rainfall is included in the list of variables with a clear impact on pair-bond strength, if shortly after this statement 'season' is shown to have no significant effect? Either some information is missing here, or it should rather read that infant presence and group size but not rainfall/season had a clear impact on pair-bond strength. Please, clarify if 'rainfall' and 'season' are intended to be synonymous?
P5 L166 Clarify what is meant with 'season'? P6 L191 How was encounter initiation defined and systematically identified in the field? P7 L218 It is stated that males responded 'stronger' than females to playback duets. What was the 'stronger' response? How was this measured? What is the biological relevance of a 'stronger' response? As it stands the statement is vague. P8 L268 In my opinion, it would be more adequate and consistent with conclusions to describe male behavior as ''…males provide territorial defense and infant care". P8 L268 I think the authors neglect part of their data that supports the 'resource-defensehypothesis' such as female participation in intergroup encounters (co-chasing, calling). Perhaps the authors can rethink their conclusion to include aspects of resource-defense in addition to male-service.
Author's Response to Decision Letter for (RSOS-191489.R0)
See Appendix A. 
RSOS-191489.R1 (Revision)
Review
Recommendation?
Major revision is needed (please make suggestions in comments)
Comments to the Author(s) I still find the data presented here to be interesting and a valuable contribution to the literature on a species that is still not well studied in the wild. However, I also find myself frustrated with the over-statements and lack of clarity as to what the authors are studying and what it means.
The authors obviously understand that pair bonds are psychological constructs reflected in a number of quantifiable behaviors. These concepts are based on psychological literature by Bowlby and Ainsworth on child to parent attachment, later updated by Hazan and Shaver for adult attachment relationships. Quantifiable behaviors include a preference for the pair mate (sometimes measured by a clear choice over another potential partner; sometimes by proximity maintenance as a proxy); distress upon separation; and the ability of the partner to buffer against stressful experience. In addition, a number of related behaviors can help maintain the integrity of the bond -including mate guarding, devaluation of other potential mates (in humans), sexual behavior, and reciprocity/shared behaviors like joint child rearing. In the pair bonding literature, it is also common to talk about ANY of the above behaviors as pair bond maintenance when they occur after an initial period of formation. So while the authors stopped referring to proximity maintenance as "pair bond strength", they are still artificially categorizing some behaviors as "pair bond maintenance" or "investment" and some as "service". These are ALL pair bond maintenance behaviors.
I also feel like the authors are over-interpreting their data in an attempt to be flashy. I would summarize their findings as, 1) Infants reduce the time the pair mates spend in proximity. Please note that this was already found by Mendoza 1986, which is not cited here. 2) Grooming is reciprocal during periods outside of infant care. When males are carrying infants, females are slightly more responsible for grooming. 3) Proximity maintenance may be slightly female biased. 4) Chasing, although not vocal displays, during territorial encounters is male biased. I don't know how you get from those findings to "Males serve, females pay" or "Females invest more in pair bond maintenance than males." If anything, it is more accurate to say "Coppery titi monkeys show modest differentiation in sex-specific roles in affiliation and territorial encounters".
Title: I didn't notice the title, actually, until Reviewer 2 pointed it out. This title should be reworded in a less provocative and flashy way. Line 88, "titis" not "tits" Line 121: From Mason 1966: "Rarely is an animal caught, and even when this happens the consequences are not severe. There is no ex-tended fight; the pursuer pushes and slaps at its victim, may bite him once or twice, there are a few squeals and it is over." While this supports the contention that fights are rarely physical, the sentence as written does not seem accurate.
Line 155: Captive coppery titi monkeys also engage in less affiliation subsequent to the birth of infants (Mendoza 1986).
Review form: Reviewer 2

Is the manuscript scientifically sound in its present form? Yes
Are the interpretations and conclusions justified by the results? Yes
Is the language acceptable? Yes
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? No
Recommendation? Accept as is
Comments to the Author(s) I have no further requests regarding this manuscript which will make a fine contribution to the field. My comments were addressed in full and to my satisfaction. The authors provided additional information where I had asked for it and overall increased clarity. I accept the authors' choices of comments/suggestions they rejected.
Decision letter (RSOS-191489.R1)
06-Nov-2019
Dear Ms Dolotovskaya:
Manuscript ID RSOS-191489.R1 entitled "Males serve, females pay: a recipe for pair bonds in a Neotropical primate?" which you submitted to Royal Society Open Science, has been reviewed. The comments of the reviewer(s) are included at the bottom of this letter.
Please submit a copy of your revised paper before 29-Nov-2019. Please note that the revision deadline will expire at 00.00am on this date. If we do not hear from you within this time then it will be assumed that the paper has been withdrawn. In exceptional circumstances, extensions may be possible if agreed with the Editorial Office in advance. We do not allow multiple rounds of revision so we urge you to make every effort to fully address all of the comments at this stage. If deemed necessary by the Editors, your manuscript will be sent back to one or more of the original reviewers for assessment. If the original reviewers are not available we may invite new reviewers.
Please note that it is unusual for the Editors to grant a second round of revision -if you do not satisfy them that your changes meet their requests (and those of the reviewers), it may result in the rejection of your paper in line with the journal's policy regarding revisions.
In addition to addressing all of the reviewers' and editor's comments please also ensure that your revised manuscript contains the following sections before the reference list:
• Ethics statement If your study uses humans or animals please include details of the ethical approval received, including the name of the committee that granted approval. For human studies please also detail whether informed consent was obtained. For field studies on animals please include details of all permissions, licences and/or approvals granted to carry out the fieldwork.
• Funding statement Please list the source of funding for each author.
Once again, thank you for submitting your manuscript to Royal Society Open Science and I look forward to receiving your revision. If you have any questions at all, please do not hesitate to get in touch. Your manuscript has again been seen by the two original expert referees whose reports are at the end of this email. As you can see, Reviewer 2 was satisfied by your revised draft, however Reviewer 1 continues to believe that you overstate and over interpret your results. I fully understand the enthusiasm we have for our own work, and this study is clearly exciting and important, however, I agree with Reviewer 2 that you do not need to make this paper so flashy, especially if the data do not fully substantiate these claims. I also agree that you should acknowledge the work that has demonstrated that infants reduce the time pair mates spend in proximity with each other. I find these aforementioned points compelling, and believe they will help you improve the presentation of this paper, which will require your attention during additional major revision, which I look forward to receiving.
Best Alex Ophir Associate Editor, RSOS
Reviewer comments to Author: Reviewer: 1 Comments to the Author(s) I still find the data presented here to be interesting and a valuable contribution to the literature on a species that is still not well studied in the wild. However, I also find myself frustrated with the over-statements and lack of clarity as to what the authors are studying and what it means.
Title: I didn't notice the title, actually, until Reviewer 2 pointed it out. This title should be reworded in a less provocative and flashy way. Line 88, "titis" not "tits" Line 121: From Mason 1966: "Rarely is an animal caught, and even when this happens the consequences are not severe. There is no ex-tended fight; the pursuer pushes and slaps at its victim, may bite him once or twice, there are a few squeals and it is over."
While this supports the contention that fights are rarely physical, the sentence as written does not seem accurate.
Reviewer: 2
Author's Response to Decision Letter for (RSOS-191489.R1)
See Appendix B.
RSOS-191489.R2 (Revision)
Review form: Reviewer 1
Is the manuscript scientifically sound in its present form? Yes
Are the interpretations and conclusions justified by the results? Yes
Is the language acceptable? Yes
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? No
Recommendation? Accept as is
Comments to the Author(s)
The authors have addressed my comments.
Decision letter (RSOS-191489.R2)
18-Dec-2019
Dear Ms Dolotovskaya, It is a pleasure to accept your manuscript entitled "What makes a pair bond in a Neotropical primate: female and male contributions" in its current form for publication in Royal Society Open Science. The comments of the reviewer(s) who reviewed your manuscript are included at the foot of this letter.
Please ensure that you send to the editorial office an editable version of your accepted manuscript, and individual files for each figure and table included in your manuscript. You can send these in a zip folder if more convenient. Failure to provide these files may delay the processing of your proof. You may disregard this request if you have already provided these files to the editorial office.
You can expect to receive a proof of your article in the near future. Please contact the editorial office (openscience_proofs@royalsociety.org) and the production office (openscience@royalsociety.org) to let us know if you are likely to be away from e-mail contact --if you are going to be away, please nominate a co-author (if available) to manage the proofing process, and ensure they are copied into your email to the journal.
Due to rapid publication and an extremely tight schedule, if comments are not received, your paper may experience a delay in publication.
Please see the Royal Society Publishing guidance on how you may share your accepted author manuscript at https://royalsociety.org/journals/ethics-policies/media-embargo/.
Thank you for your fine contribution. On behalf of the Editors of Royal Society Open Science, we look forward to your continued contributions to the Journal. Thank you for considering our article for publication in the Royal Society Open Science. We have uploaded the revised manuscript on the journal's website. We have addressed all the comments by reviewers and made the corresponding changes to the manuscript. Detailed responses to the comments of the reviewers and the list of changes made to the manuscript are provided below.
We look forward to hearing from you regarding our submission. We would be glad to respond to any further questions and comments you may have.
Sincerely, Sofya Dolotovskaya
Reviewer: 1
We would like to thank the reviewer for the valuable feedback. We have made the following revisions accordingly.
Comment 1: This paper adds a significant amount to the literature in its detailed account of pair interactions in seven groups of wild titi monkeys. My comments are primarily regarding the framing and interpretation of the data. A "pair bond" is a psychological construct, and the authors do a good job of distinguishing animals that may display pair bonds from those that are merely pair living. However, they then continue to make what I believe is an unnecessary distinction between pair bond maintenance and territorial defense. The pair bond itself is maintained by a number of behaviors and emotional responses, including affiliation, proximity maintenance, separation distress, and stress buffering -as well as by exclusion of potential rivals. How is male territorial defense not just another behavioral mechanism for pair bond maintenance? As such, I don't think that the framing of "which sex invests more in the pair bond" is really the crucial question -but rather, what differing behaviors does each sex use to maintain the bond?
Response: We agree with the reviewer that territorial defence can be viewed as yet another 'pair-bond reinforcing' behaviour and have included the paragraph addressing this framing to the revised manuscript (P2L45-52). However, as we explain in this paragraph (and also mention in the Discussion, P8), the functions of territorial behaviours can be difficult to tease apart, and not all of them might be necessarily related to the pair-bond maintenance. E.g., participation in the intergroup encounters can represent not only mate defence, but also an interest in extra-pair mates. Thus, we would prefer to address territorial behaviour separately from pairbond maintenance behaviours -after having addressed the distinction and possible different framings in the Introduction in the revised manuscript.
Comment 2: Another issue of framing is use of the term "pair bond strength". In this paper, the authors are using % time in proximity as a proxy for "pair bond strength". But -they have so much more. If they want a real measure of pair bond strength, they could use a variable reduction method to combine their multiple addressing the infant and not the male? The authors explain that males carry infants from an early age, thus is it possible that Brown's index data needs to consider and distinguish female-male dyads where males were and weren't carrying a lactating infant? It would strengthen the authors' argument if they could show quantitatively that the greater activity of females was not related to maintaining the femaleoffspring bond but rather the female-male bond.
Response: We now calculated the Brown's index separately for the periods with and without dependent infants and included this data in the Results (Table 1, P6L202-205) . All the values still indicate that females made the majority of approaches and leaves in both periods.
Comment 2: Data on intergroup encounters would benefit from greater clarity. First, overall sample size for encounters was surprisingly small with only 21 encounters witnessed across 7 study groups over 14 months (7 months in 2017; 7 months in 2018)! The overall encounter rate in the population was with 0.0076 enc/h (n=2750.8 observation hours across 7 groups) very low. Such low rate in itself contradicts the assumption of a significant service males could provide to females with encountering neighboring groups/individuals. The low encounter rate generally undermines the assumption and biological relevance of encounters for resource defense.
Response: We restructured the table with the encounter account (Table S3) to improve the clarity of data. The encounter rate is indeed very low; however, it is not very different from other reports on titis: e.g., Wright (1984) only observed 7 encounters in 2 groups in 15 months. In our view, the low encounter rate does not mean that the encounters do not have any biological/evolutionary relevance for territory defence. Moreover, the encounter rate seems to be a function of the homerange overlap between the neighbouring groups: most of the encounters were observed between groups with overlapping home ranges: 2/3/6 and 1/11, while groups for which encounters were never observed (4 and 5) did not have neighbouring groups with overlapping home ranges (see also the response to Comment 5).
Comment 3: Second, of observed encounters, fewer than half (42.8%) could be attributed to male initiation whereas for the majority of encounters initiations remained unknown. Given that the authors never saw a female initiate an encounter it seems unlikely that all unattributed encounters could have been initiated by females, but can it reasonably be excluded that perhaps some may have been initiated by a female? From the data presented, it seems premature to assume that males more than females initiate encounters.
Response: Even though we cannot exclude that some of the remaining encounters could have been initiated by a female, it is very unlikely that male initiation was observed in 42% of encounters and female initiation was never observed by pure chance. Furthermore, males participated on all encounters, while females only participated in 19 encounters. Males were also more active during the encounters: in all 16 encounters for which the chasing data could be collected, males were both calling and chasing. In contrast, females mainly just called (17 encounters) and only chased during 2 encounters. We never observed a female chasing unless her mate was chasing, too. We now added this information to the Results (P6L213-219) for better clarity and added much more detailed account of chasing and calling for both sexes to Table S3 .
Comment 4:
In this context, it remains unclear what 'initiation' really meant? Often, intergroup encounters between primate groups are characterized by agonistic interactions between neighboring individuals, which is a more straightforward measure of 'service' or 'defense' that if performed by a male would lower a female's burden since it is associated with some form of 'risk', i.e., risk of injury. Using 'initiate' rather unspecific leaves a wide spectrum of possible behaviors including behaviors of low cost, such as, for example, making the first move towards a neighboring group, and if so of equally low 'service' to a female. Moreover, in only 19% of encounters was a male seen chasing, which again seems to highlight the low-risk and thus low-service quality of male's primary engagement in intergroup encounters.
Response: In all titi species studied so far, intergroup encounters only consist of calling and chasing and do not involve fighting and any direct physical contact. To clarify the issue, we now added this information to the manuscript (P3L117-118) and also added the definitions of encounter initiation and participation to the Methods (P3L121-123). Thus, all the typical behaviours displayed by titis during the intergroup encounters are of lower costs than encounters that would involve physical contact and fighting which have the potential risk of injury. It does not preclude primarily male engagement in the intergroup encounters, even if this only involves relatively low-cost behaviours; more active male participation in intergroup encounters is in line with all available literature on titis (references provided in Discussion, P7L240-246).
Comment 5: Third, not all study groups were seen to engage in encounters (i.e., groups 4 & 5 are not listed in S3). Perhaps the authors can clarify if the lack of encounters in groups 4 and 5 was a result of incomplete data collection or if intergroup encounters are not observed in all titi monkey groups and thus may be condition dependent?
Response: We never observed groups 4 & 5 engaging in encounters. Most likely, it is explained by the lack of neighbouring groups with overlapping home ranges. This suggestion is indirectly supported by the notion that we had never observed intergroup encounters in group 1 until the subadult male dispersed from this group and established a new home range overlapping with the home range of group 1. We clarified it in the account of the intergroup encounters (Table S3) .
Comment 6: Fourth, can the authors clarify what 'join' meant in behavioral terms, which is mentioned on P6 L193? It is such vague description that the biological relevance of the category remains unclear.
Response: We now discarded the term 'join' and used 'initiation' and 'participation' instead, with calling and chasing specified separately for better clarity and the definitions provided in Methods, P3L121-123).
Comment 7: Fifth, while male chasing is quantified co-chasing of a male and female is not. However, this is potentially important data needs to be reported. Co-chasing data rather supports the resource defense hypothesis as it is under this hypothesis
